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— Abstract —

Experimental Study of Laser Assisted Microvascular
Anastomosis (LAMA) Using the Nd: YAG Contact Laser

Jin Hwan Cho, M.D., Jae Ho Lim, M.D.,
Seung Ha Park, M.D., Woo Kyung Kim, M.D.

Department of Plastic and Reconstructive Surgery, Korea University College of Medicine, Seoul, Korea

A comparative study was undertaken to evaluate the contact Neo-dymium : yttrium
aluminum garnet (Nd: YAG) laser system for vascular anastomosis of small caliber blood
vessels (diameter 0.5-1.2 mm) in the animal model.

In this study 40 femoral arteries and 40 femoral veins of Sprague-Dawley rats were
anastomosed by contact laser assisted microvascular anastomosis (LAMA) utilizing 3 stay
sutures which were placed 120 degrees apart and the intervals welded with contact Nd:
YAG laser unit, conventionally sutured anastomosis (CSA) served as controls.

The time needed for vascular anastomosis, patency rate (immediate postoperative, post-
operative 2nd day, postoperative 1 week, postoperative 4 weeks), gross and microscopic
evaluations were compared to conventional microsurgical suture technique.

The results are as follows:

1. Postoperative patency rate was 82.5% for femoral artery and 75% for femoral vein by
contact LAMA technique compared to 90% and 75% by CSA technique at postopera-
tive 4 weeks.

2. Less time-consumed for arterial anastomosis by. 6 minutes 23 seconds and venous
anastomosis by 8 minutes 55 seconds with contact LAMA technique compared to CSA
technique. ‘

3. Grossly almost complete healing had taken place by postoperative 1 week by contact
LLAMA technique.

4. Aneurysm formation was 5% for femoral artery and 15% for femoral vein by contact
LAMA technique compared to 5% and 10% respectively by CSA technique.

5. Microscopically, re-endothelization was complete by postoperative 7th day by contact
LAMA technique. There was less medial hypertrophy and hyperplasia and also less
inflammatory response compared to CSA.

Key Words : Laser, microvascular anastomosis
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APFEEE AF 300—350gme) ¥ A (Spragu-
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Table 1. Number and type of anastomosis

Group Number and type of anastomosis

1 40 Femoral arteries by CSA*(control)
I 40 Femoral veins by CSA*(control)
Il 40 Femoral arteries by LAMA**

I 40 Femoral veins by LAMA**

* CSA

** I AMA ' Laser assited microvascular anastomosis

. Conventional suture anastomosis

v} chloral hydrate 0.5cc/100gme B7]
#Q3ted Agatg o, Fgd olgd e
o] Jg WAL 0.8mm, AE AN 1. 2mm °|U
), g% F3& K-280 laboratory microscope
(Konnan Co.)8toll A Al glom, Teddael
21 0] A= 50um needle®] 10—0 monofilament nyl-
on suture (Ethicon Co.)& A&ttt

Holq e 98N, AAEL 1064nme] I
A& 7}A SLT (Surgical Laser Technology Co.)
Abe] Neodymium : yttrium aluminum garnet laser
2 Ag3aEd doA tipd A71E 0. 2mmol Rt
o1 power 2.4watt®] continous modeE o] &3}

A Fig. 1).

Fig. 1. Neodymium : yttrium aluminum garnet contact

laser
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Fig. 3. Exposed femoral artery between vascular clamps

Fig. 4. Femoral artery divided at the center

it b _
Fig. 5. 3 Traction sutures are placed at 120 degree
intervals



Fig. 7. Posterior wall is anastomosed by Nd:YAG
laser

yline-Eosin stain¥} Verhoeff’s elastic fiber stain-&
Alaste], Patdu Aoz v BHEACh

g

A7EI o A
ot Nz

=39 FWNELE FF AFoe 1394
100%, 23N M= 80%, 3FAA+E 85%, 47X
© 80%E RIew, &% Z%MH = 17 A=
95%, 2,3,472 A9 Y3 &S

E3AY 15504 EHJZ_E“’L o
T8 SUE, F ALFANA 90%
2 8 ANE, AMeFANA 75%9 7

I Holxg E§d Ay xﬂsn‘jow 82.5%
2 FojHz E%‘:} Aul 7 AdTo A 75%<] 7
Bt €3 4FA0de &% 1779 2
SR %*%‘tt} dojAz 3 Uy Hu

& A7) FARN £F 154 45

N‘E

iR

W

\..}’é"‘é‘

o
Iﬁi

Table 2. Patancy rate

Fig. 8. Immediate post-operative view of femoral artery
after release of vascular clamps
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BHE 142 5% 28FYon Audorxs 4504
218 Alojz W 18E 34Ex 225U Table
3).

£3) Aoe g@o] Aokt FAEFA
7He o] g Foy HOHEEHE o8

) Artery Vein

Post operative CSA* L AMA*® CSA® LAMA**
period

Group 1+ Group M Group I Group IV
Immediate 100% (40/40) 85% (34/40) 80% (32/40) 80% (32/40)
2nd day 95% (38/40) 85% (34/40) 80% (32/40) 80% (32/40)
1 week 90% (36/40) 82.5%(33/40) 75% (30/40) 75%(30/40)
4 week 90% (36/40) 82.5% (33/40) 75% (30/40) 75% (30/40)
*CSA . Conventional suture anastomosis

** LAMA : Laser assited microvascular anastomosis



Table 3. Anastomosis time

Artery Vein
Method -
CSA* LAMA** CSA* LAMA
(Group 1) (Group M) (Group ) (Group IV)
Average anasto- 20min. 28sec. 14min. Ssec. 27min. 29sec 18min. 34sec.
motic time
*CSA . Conventional suture anastomosis

** LAMA : Laser assited microvascular anastomosis

Fig. 9. Post-operative 1 week view femoral artery and
vein anastomosed by LAMA technique

Fig. 10. Post-operative 4 week viey of femoral artery
anastomosed by LAMA technique
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Fig. 11. Low-power veiw of femoral artery anastomosed
by suture method post-operative 1 week. There
is focal endothelial disruption and medial
thicking accompanied by localized foreign
body reaction and lymphocytic infiltration
(Hematoxylin-Eosin stain, < 40)

anastomose
by suture method at postopertive 4 weeks.
There is proliferation of myocytes with medial
hypertrophy and hyperplasia, focal discontinua-
tion of internal elastic lamina
(Verhoff’s elastic stain,X400)
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Fig. 13. Low-power veiw of femoral artery anastomosed
by laser technique. There is almost complete
healing of vessel wall due to re-endothelization
(Hematoxylin-Eosin stain, X40)

Fig. 14. High-power view of femoral artery anastomosed

by laser technique. Internal elastic lamina is
regenerated and intact. There is continuation of
endothelial layer also focal necrosis and in-
flammatory response is limited to the advantitia
(Verhoff’s elastic stain,X400)
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